APRIL/MAY 2023 
FMA21/CMA21 — CALCULUS 


Time : Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 


Answer ALL questions. 


Find the total differential of u = (x? + y? +22) 2. 


u= (x? +y? +2) Qurss amatiu@ssenn 
SMT. 

Define maximum value of the function. 

26 erie LAUG wAtieu awu. 

Write the formula for angle between the radius 
vector and tangentin polar co-ordinates. , 

ar AazéGb AsrAGsr A sessed GQarCGu 
aa Garagen Gurari am EAr aS 
THIS. 

Find the envelope of the family of circles 
(x -= a) +y” =2a where a being a parameter. 


(x-a? +y? =2a ado atré sokun 
GObušf iG sud@us srera, OIG a aiu 
Bras. 


4956 


13. (a) 


(b) 


14. (a) 


b) 


Find the radius of the curvature of the curve 
r=a(i-cos8). 


rwa(l-cosé) aap ammam amma 
rb snina. 


Or 
Find the asymptotes of the curve 
x° = 2y? + xy(2x-y)+ y(x -1)+1=0. 


x? — 2y° + ay(2x — y)+ y(x-1)+1=0 crip 
Hacauayjuler 5551) GsnO\Ganhadt srira. 


If n is positive integer, and if 
I= Joos" xdx, then prove that 
; n-1 
a L Lae eee 1 Bans 
n Tite 


n les yy wpb I, = feos" xdx cree 
L= A E Iı cron Ayas. 
n n 


Or 
Prove that £(m, n)= (n,m). 
Alm,n)= (n,m) cra Says. 
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16. 


I 


1 l-z I-x-y dzdy dă 
(a) Evaluate I f ! ieee 
if le Sty d op99s, 
co b (e+y+2+1) 
‘Or 


ax 
(b) Evaluate Í f =F dx dy. 


SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


If y=sin (m sin? x) prove that 

l-x°bni2 -n+ Dion +(m*—n?)y, =0. 

y =sin (msin” x)crefia 

f -ahna Enta tm -n)y 0 aa 
pias. 


Prove that the radius of curvature at any point of 
the cycloid x=a(9+ sind) y= a(l- cos8) is 


4a cos 0%). 
x=a(0+sin 9) y= aŭ- cos8) GE] E 


TSM FPH yiri amma yrd 4a cos (4, 
am Says. 
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18. 


19. 


20. 


Show that the radius of curvature at any point of 
the catenary y= ccosh{ 2) is equal to the length of 
@ 


the portion of the normal intercepted between the 
curve and the axis of x. 


y= cco =) aip siddu An Cso H 
c 

yad awm yog = x BEADS 
UTUA OC QsiGariyer 
Gai Aggi miD Eob cron Amys. 


Derive the relation between Beta end Gamma 
functions. 


Geir wip smor 


styg Ben Cuwner 
Asmiten aimed. 


By changing the order of integration, evaluate 


Qsrwsu yar miw wombs [[Faedy-2 
o> 
wALIGS. 
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12. 


(a) 


(b) 


SECTION B— (5 x 5 = 25 marks) 


Answer ALL questions, 
_ It xy = ae* +be* prove that 
fy + 22 —xy=0. 
ay=ae*+be* celle Fh 42% yo 
car smays. 
Or 


Find the maximum or minimum value of 
x? + Bay? 15x? -15y? + 72x, 


x? +8xy? —15x? -15y? + 72x -èr 
dag SAN) wALMUs srens. 


Find p-r equation of the curve 
x+y? =2axand hence find the radius of 
curvature. 


BUGUG 


w+y=2ax ap umma p-r 
soun ws srs. ANG S amaa 
Db srs. 

Or 


For the curves x? =4y and y? =4x find the 
angle of intersection 


x"=4y wom y? =4x sen umama 
GsrensAperex Gail @wudrefaw eae.” 
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10. 


Define asymptotes to the curve. 
VOT : umne 55519 Gsn@Gsr@ecr. 


Find the asymptotes of Pe? - 1)= i 


re - 1)= laep SWSTLUTL Ig tr sap 
Qsn@Gan@Qac srana. 


Write the reduction formula for f cos" xdz . 
Joos® xd er GMES UULU ML TESE. 


Define Beta funcion 
wwgug : Eer aiy. 


a Yay 
Evaluate f foid. 
oo 


avy 
DALIG : ij Jredxdy. 
~00 


Evaluate 


couse 


fje dz dy dx. 
oo 


wsUiGI@s : 


ote 


oa 
co 
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